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According to International Patent Classification (IPC) or to both national classification and IPC 
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Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 148/262, 148/241; 205/111, 318, 189 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
EAST 

search terms: zinc phosphate, phosphoric acid, nitric acid, sludge, sludging, nonsludging 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



US 5,525,431 A (KANAMARU et al) 11 June 1996, col. 3, lines 
14-40; col. 15, lines 25-55; col. 18, lines 19-51; col. 20, lines 29-32 
and 63-68; col. 21, lines 1-2; col. 22, lines 31-35. 

US 5,503,733 A (SPECKMANN et al) 02 April 1996, abstract, col. 
2, lines 50-63 ; col. 3, lines 45-50; col. 4, lines 29-33 and 47-49; 
col 5, lines 16-42; claim 1. 

US 5,203,930 A (BLUMLHUBER et al) 20 April 1993, abstract, 
col. 2, lines 25-30; col. 3, lines 17-27; claim 1. 



Relevant to claim No. 
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means 
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the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 
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1. 



This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted to,£he applicant according to Article 36. 



mittedto^the a 
of^ sheets, 



2. This REPORT consists of a total or — ' sheets, including this cover sheet. 



□ 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of sheets 



This report contains indications relating to the following items: 
I 



Basis of the report 
II Q Priority 

III | 1 Non-establishment of report with regard to novelty, inventive step and industrial applicabilit 

IV | | Lack of unity of invention 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

VI ] | Certain documents cited 

VII | | Certain defects in the international application 

VIII [ | Certain observations on the international application 
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International application No. 
PCT/US00/05458 



I. Basis of the report 



1. With regard to the elements of the international application:* 

^\ the international application as originally filed. 

^ the description: 

pages MJ as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 



^\ the claims: 

pages 11 and 12 



as originally filed 



pages NONE 



pages NONE 



pages NONE 



, as amended (together with any statement) under Article 19 

filed with the demand 
, filed with the letter of 



| | the drawings: 
pages NONE 



pages NONE 



pages NONE 



_^ as originally filed 

filed with the demand 
, filed with the letter of 



| | the sequence listing part of the description: 
pages NONE t as originally filed 



pages NONE 



pages NONE 



filed with the demand 
, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule23. 1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

| | . the language of the translation furnished for the purposes of international preliminary examination(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in printed form. 
| | filed together with the international application in computer readable form. 
[ | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing 

has been furnished. 

4. \^\ The amendments have resulted in the cancellation of 

| | the description, pages NONE 
| | the claims, Nos. NONE 
| | the drawings, sheets/fig NONE 

5. This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box CRule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. J 7). 
** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V, Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. STATEMENT 



Novelty (N) 



Inventive Step (IS) 



Industrial Applicability (IA) 



Claims Ml 



Claims NONE 



Claims NONE 



Claims 1-11 



Claims 1-11 



Claims NONE 



YES 
NO 

YES 
NO 

YES 
NO 



2. CITATIONS AND EXPLANATIONS 
Please See Continuation Sheet 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



LACK OF INVENTIVE STEP 

SPECKMANN et al. U.S. Patent No. 5,703,733 

Claims 1-11 lack an inventive step under PCT Article 33(3) as being obvious over SPECKMANN et al. U.S. Patent No. 
5,703,733 (SPECKMANN). 

SPECKMANN teaches a zinc phosphating solution having the following composition, which overlaps the composition, 
including the compositional equations, recited in instant claims 1-6 (column 2): 



a) phosphating solutions containing the following com- 
ponents are used: 

Zn 2_f ~ cations in quantities of 0.1 to 5 g/1, 
PCX* 3 " anions in quantities of 5 to 50 g/1, 
N0 3 _ anions in quantities of 0.1 to 50 g/1 and 
Mn 2 ^ cations in quantities of 0.1 to 5 g/1 and 
Cu 2 "*" cations in quantities of 0.001 to 1 g/1, 



SPECKMANN also teaches the addition of fluorine compounds, as recited in instant claim 7 (column 4, lines 47-49). SPECKMANN 
also teaches the process of coating metal substrates wherein the conditions overlap those recited in instant claims 8-10 (column 2): 



b) the following conditions are established: pH value of 
the phosphating solutions 1 .5 to 4.5, temperature of the 
phosphating solutions 10° to 80° C, treatment time 1 to 
300 seconds, 

c) the workpieces are cathodically treated during phos- 
phating with a direct current having a density of 0.01 to 
100 mA/cm 2 , 



[emphasis added by examiner] 

SPECKMANN teaches that the process includes contacting the liquid composition with a counter electrode and causing an electric- 
current to flow through the metal substrate and into the volume of the liquid composition, as recited in instant claim 8 (column 3. lines 
45-50). SPECKMANN further teaches a pretreatment with the composition recited in instant claim 1 1 (column 5. lines 34-41 and 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



column 7, lines 26-30). 

SPECKMANN fails to meet all of the limitations of the instant claims in that SPECKMANN fails to explicitly teach the exact 
compositional and process condition ranges instantly claimed. 

However, one of ordinary skill in the an would find the instant invention obvious because the compositional ranges and the 
process conditions taught in SPECKMANN overlap the compositional ranges recited in the instant claims. 



KANAMARU et al. U.S. Patent No. 5.525,431 

Claims 1-10 lack an inventive step under PCT Article 33(3) as being obvious over KANAMARU et al. U.S. Patent No. 
5.525,431 (KANAMARU). 

KANAMARU teaches an electrolyte composition for electrolytically coating metal substrates wherein the electrolyte 
contains phosphoric acid, nitric acid and dissolved zinc cations in a concentration that overlaps the concentration, including the 
compositional equations, recited in instant claims 1-7 (column 15): 

Such oxide film can be prepared, for example, by dipping 
zinc-base galvanized sheet steel in an aqueous solution 
containing 1-70 g/1 of potassium permanganate, 5-60 g/1 of 
phosphoric acid or boric acid (when the two acids are used 35 
together, respectively 5-60 g/1) and 100-800 g/1 of zinc 
nitrate, by subjecting the galvanized sheet steel to a cathode 
electrolytic treatment in said aqueous solution, or by spray- 
ing the aqueous solution onto the galvanized sheet steel, 
whereby Mn oxide, phosphoric acid and Zn oxide are 40 
formed simultaneously, 

[emphasis added by examiner] 
and 

An etching agent, for example, at least one of sulfuric 
acid* nitric acid, perchloric acid, etc. is preferably added to 
the above-mentioned aqueous solution in an amount of 1-10 
gfl to improve the adhesive property, etc. of the film. 55 

[emphasis added by examiner] 
(see also column 18, lines 19-51) 

KANAMARU also teaches a process of coating metal substrates wherein the process conditions overlap those recited in the instant 
claims (column 18, line 25 and 50). KANAMARU teaches that the process includes contacting the liquid composition with a counter 
electrode and causing an electric current to flow through the metal substrate and into the volume of the liquid composition, as recited 
in instant claim 8 (column 20, line 63 to column 23, line 3 and column 22, lines 28-35). 

KANAMARU fails to meet al! of the limitations of the instant claims in that KANAMARU fails to explicitly teach the exact 
compositional and process condition ranges instantly claimed. 

However, one of ordinary skill in the art would find the instant invention obvious because the compositional ranges and the 
process conditions taught in KANAMARU overlap the compositional ranges recited in the instant claims. 

INDUSTRIAL APPICABILITY 

Claims 1-11 meet the requirement as defined by PCT Article 33(2) and 33(4) because the liquid composition and the 
process for forming a zinc phosphate conversion coating find use in the metal finishing industry. 
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THE INTERNATIONAL SEARCH REPORT 
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(PCT Rule 44.1) 
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Applicant* s or agent's file reference 
M 6712 HST/NI 



FOR FURTHER ACTION See paragraphs 1 and 4 below 



International application No. 
PCT/USOO/05458 



International filing date 
(day/month/year) 

02 MARCH 2000 



Applicant 
HENKEL CORPORATION 



Qc] The applicant is hereby notified that the international search report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 40): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international search report; however, for more details, see the no ^^^[|y$(^ 

Where? Directly to the International Bureau of WIPO ACTION t NFO - 

34, chemin des Colombettes " ^— < 

1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 RECD MAY 1 7 2000 

For more detailed instructions, see the notes on the accompanying sne gy£ ' 

The applicant is hereby notified that no international search report will be established and that declaration under 
Article 17(2)(a) to that effect is transmitted herewith. C: U5 <5e«*<~<en nr 1 * • 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, Se^ppUcant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

[~| no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 



4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 

If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application or of \hc 

priority claim, must reach the International Bureau as provided in rules 90 bis 1 and 90 bis 3, respectively, before the 

completion of the technical preparations for international publication. 
Within 19 months from the priority date, a demand for international preliminary examination must be filed if the apphcant 

wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later) 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into Uie national phase 
before all designated Offices which have not been elected in the demand or in a later election within IV months trom the 
priority date or could not be elected because they are not bound by Chapter II. 
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Authorized officer Qfe^ 
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FOR FURTHER see Notification of 
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International application No. 
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International filing date (day /month/year) 
02 MARCH 2000 


(Earliest) Priority Date (day/month/year) 
02 MARCH 1999 


Applicant 

HEN KIEL CORPORATION 



This international searcn report nas oeen prepareu vy uu* m^nauuna. ^ 

according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total sheets. 

["x] It is also accompanied by a copy of each prior art document cited in this report. 

Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

r—i the international search was carried out on the basis of a translation of the international application furnished to this 
I I Authority (Rule 23. 1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing: 

| j contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosui 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished. 

2. | | Certain claims were found unsearchable (See Box I). 

3 |^ j Unity of invention is lacking (See Box II). 
4. With regard to the title, 

|^ the text is approved as submitted by the applicant. 
| — j the text has been established by this Authority to read as follows: 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



in the 



5. With regard to the abstract, 
pxj the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this international 
search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 

^ [ as suggested by the applicant. 
|" | because the applicant failed to suggest a figure. 
Q because this figure better characterizes the invention. 
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| | None of the figures. 



NOTES TO FORM PCIYISA/220 (c ntinued) 

The following examples Illustrate the manner In which amendments must be exnl*w«f u #k 
accompanying letter *f«wrcw w toe 



1. 



[Where originally there were 48 claims and after amendment of some claims there are 51 1* 
-Qaims I to 29, 31, 32, 34, 35, 37 to 45 replaced by amended claims bearing the same number* - 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.- 

[Where originally there were 15 claims and after amendment of all claims there are 11]* 
Claims 1 to 15 replaced by amended claims 1 to 11." 

[Where originally there were 14 claims and the amendments consist in cancelling some claims and an «ddin« 
new claims ]: *" ,UUU1 6 

"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added - or 
-Claims 7 to 13 cancel led; new claims 15, 16 and 17 added; all other claims unchanged!" ' 
[Where various lands of amendment! are made]: 

P«tns 1-10 unchanged; claim* 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced bv au«end~f 
daim 14; daim 17 subdivided into arrended claims i5, 16 and 17; new claims 20 ^ndll^^r^ 



"Statement under Article 19(1)** (Role 44.4) 

Tbe am en dments may be accompanied by a statement explaining the amendments and indicatinc an v unmet 
!Sc^9(5) 0dm€ntS °° dC$cripti0a dr,ww « s < wbk * «** be w^^Sder 

The sutement will be published with the international application and the amended claims. 
Tbe sutement ahould be brief, it should not exceed 500 words if in English or if translated into English. 
It should not be confewoed with and cbes iirt replace the let» 

" ^edanoVsi amended. It must be fled on a separate sheet and mustbe identified u such by a beadmX 
preferably by using the words "Statement under Aitide 19(1).* 7 ^ 

ItibouMi>otcoo^ 

contained in that report. Inference to citations, relevant to a given daim, conuined in the intematiocxaU search 
report may be made only in connection with an amendment of that daim. 



In what language ? 



The amendments must be made in the language in which the international application is published. The letter 
and an v sutement accompanying the amendment* must be in the same language aa the international ippl tcation 
if that language n English or French; otherwise, it cust be in English or French, at the choice of the applicant. 



, Consequence If a demand for International preliminary examination has alrady been filed T 

If, at the time of filing any anvndmmU under Artide 19, a demand for mternatioosJ preliminary examination 
has aJitady been submitted, the applicant must preferably, at the same time clffltagfe amendment* with the 
international Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (aee Rule 6U(a), first sentence). 



Consequence with regard to trans la ckxi of the Interaacioaal application for entry Into the national ptaamae ? 

The applicants attention is drawn to the tact that, where upon entry into the national phase, a translation of the 
daims as amended under Artide 19 may have to be furnished to the designated/dected Offices, instead of, r 
in addition to, the translation of the claims as filed. 

For further details oo the requirements of each deaigna ted/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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WO 00/52227 PCT/US00/05458 
cess of this invention enables zinc phosphate treatment to be run very rapidly through 
the use of electrolysis. This feature, in combination with the fact that this process can 
be used to execute zinc phosphate treatment on essentially any material that is electric- 
ally conductive, makes the instant process highly advantageous on an industrial or com- 
mercial basis. 
- CLA I MS 

1 . A liquid composition of matter that is suitable as electrolyte for a nonsludging 
electrolytic zinc phosphate treatment process, said liquid composition comprising water, 
dissolved phosphoric acid, dissolved nitric acid, dissolved zinc cations, m chemically 
distinct species of cations other than zinc, and n chemically distinct species of anions 
other than anions derivable by ionization of phosphoric and nitric acids, each of m and 
n independently being zero or a positive integer, the concentration of zinc in moles per 
liter in said liquid composition satisfying the following mathematical condition: 

{Zn} * 0.3 {H 3 P0 4 } + 0.5 {HN0 3 } - 0.5 £p,C,+ 0.5^, 
in which: "{Zn}", "{H 3 P0 4 }", and «{HN0 3 }" respectively represent the zinc, phosphoric acid, 
and nitric acid concentrations in mol/L; each of C 0 and A 0 is zero; each of p 0 and q 0 is 1 ; 
if m is not zero, for each positive integer / from 1 to m, C, represents the concentration 
in mol/L of the Ah distinct cation species other than zinc present in the bath and p, repre- 
sents the cationic valence of said /th distinct cation species; and if n is not zero, for each 
positive integer; from 1 to n, A s represents the concentration in mol/L of the /th distinct 
anion species other than anions derivable by ionization of phosphoric or nitric acids 
present in the bath and q, represents the anionic valence of said /th distinct anion spe- 



cies. 



A liquid composition according to claim 1 , wherein: 

the phosphoric acid concentration is from 0.10 to 0.60 mol/L; 

the nitric acid concentration is from 0.20 to 1 .0 mol/L; and 

{Zn} i 0.15 {H 3 P0 4 } + 0.25 {HN0 3 } - 0.25 fp,C, + 0.25 YqA. 

mo y=o 

A liquid composition according to claim 2, wherein: 

the phosphoric acid concentration is from 0.25 to 0.50 mol/L; 

the nitric acid concentration is from 0.65 to 0.90 mol/L; and 

{Zn} > 0.27 {H 3 P0 4 } + 0.45 {HN0 3 } - 0.45 £p,C, •+ 0.45 YqA-. 
A liquid composition according to claim 3, wherein {Zn}/{H 3 P0 4 } < 0.91, 
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5. A liquid composition according to claim 2, wherein {Zn}/{H 3 P0 4 } < 0.91 . 

6. A liquid composition according to claim 1 , wherein {Zn}/{H 3 P0 4 } < 0.91 . 

7. A liquid composition according to any one of claims 1 through 6, additionally com- 
ne additive selected from the group consisting of nitrous acid, perman- 
ysulfuric acid, hydrogen peroxide, chloric acid, perchloric acid, nitroben- 
d, hydroxylamine, starch/phosphoric acid esters, fluorine compounds, 
the other materials previously recited in this group for which salts are 



prising at least o 
ganic acid, pero: 
zene sulfonic ac 
and salts of all o 
known. 



8. A procesi for forming a zinc phosphate conversion coating on a metal substrate 
without generating any sludge thereby, said process comprising operations of: 

(I) bringing skid metal substrate into contact with a volume of a liquid composition 
according] to any one of claims 1 through 7, said volume of liquid composition 
also beini in contact with a counter electrode that is distinct from said metal 
substrate;\and 

(II) causing eldctric current to flow in a cathodizing direction through said metal sub- 
strate into s^id volume of liquid composition and through said counter electrode. 

9. A process according to claim 8, wherein: 

said volume of liquid composition is maintained during operation (II) at a 
temperature that is between 50 and 85 °C; and 

in operation (II) there is a current density through said metal substrate that is be- 
tween 0.5 and 50 A/dm 2 . 

1 0. A process according to claim 9, wherein: 

said volume of liquid composition is maintained during operation (II) at a 
temperature that is between 75 and 85 °C; and 

in operation (II) there is a current density through said metal substrate that is be- 
tween 7.0 and 1 5 A/dm 2 . 

11. A process according \to any one of claims 8 through 1 0, wherein prior to operation 
(I), said metal substrate is/brought into contact with a weakly basic aqueous colloidal 
solution that contains titanium oxide, titanium hydroxide, and zinc phosphate. 
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IN THE CLAIMS: 

Amend claims 7, 8 and 1 1 to read as follows: 



7. (Amended) A liquid composition according to claim 1, additionally comprising at least one 
additive selected from the group consisting of nitrous acid, permanganic acid, peroxysulfuric 
acid, hydrogen peroxide, chloric acid, perchloric acid, nitrobenzene sulfonic acid, hydroxylamine, 
starch/phosphoric acid esters, fluorine compounds, and salts of all of the other materials 
previously recited in this group for which salts are known. 

8. (Amended) A process for forming a zinc phosphate conversion coating on a metal substrate 
without generating any sludge thereby, said process comprising operations of: 

(I) bringing said metal substrate into contact with a volume of a liquid composition 
according to claim 1, said volume of liquid composition also being in contact with a 
counter electrode that is distinct from said metal substrate; and 

(II) causing electric current in flow in a cathodizing direction through said metal substrate 
into said volume of liquid composition and through said counter electrode. 

1 1 . (Amended) A process according to claim 8, wherein prior to operation (I), said metal substrate is 
brought into contact with a weakly basic aqueous collodial solution that contains titanium oxide, 
titanium hydroxide, and zinc phosphate. 



Enter new claims 12-21 as follows: 



— 12. (New) A liquid composition that is suitable as electrolyte for a nonsludging electrolytic zinc 

phosphate treatment process, said liquid composition comprising water, at least QilO mol/L dissolved 

)^ ^phosphoric acid, at least 0.10 mol/L dissolved nitric acid, dissolved zinc cations^/?? chemically distinct 

species of cations other than zinc, and n chemically distinct species of anions other than anions derivable 

2 
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by ionization of phosphoric and nitric acids, each of m and n independently being zero or a positive 
integer, the concentration of zinc in moles per liter in said liquid composition satisfying both of the 
following mathematical conditions: 

m n 

{Zn} < 0.3 {H3PO4} + 0.5 {HNO3} - 0.5 SpiQ + 0.5 EaAv;1ind P 

i=0 j=0 ^ " 

. _ m n 

^{Zn} > 0.15 {H3PO4} + 0.25 {HNO3} - 0.25 SpQ + 0.25 Eq/A,-.-^,. 

in which : "{Zn}", "{H3PO4}", and "{HNO3}" respectively represent the zinc, phosphoric acid, and nitric 
acid concentrations in mol/L; each of C 0 and A 0 is zero; each p 0 and q 0 is 1 ; if m is not zero for each 
positive integer y from 1 to m, Cj represents the concentration in mol/L of the yth distinct cation species 
other than zinc present in the bath and pj represents the cationic valence of said yth distinct cation species; 
and if n is not zero, for each positive integer j from 1 to A,- represents the concentration in mol/L of the 
yth distinct anion species other than anions derivable by ionization of phosphoric or nitric acids present in 
the bath and q, represents the anionic valence of said y'th distinct anion species, wherein {Zn}/{H 3 P0 4 } < 
0.91.-- 

-13. (New) A liquid composition according to claim 12, additionally comprising 0.0005 to 1.0 mol/L 
of at least one additive selected from the group consisting of nitrous acid, permanganic acid, 
peroxysulfuric acid, hydrogen peroxide, chloric acid, perchloric acid, nitrobenzene sulfonic acid, 
hydroxylamine, starch/phosphoric acid esters, fluorine compounds, and salts of all the other materials 
previously recited in this group for which salts are known.™ 

— 14. (New) A liquid composition of matter that is suitable as electrolyte for a nonsludging electrolytic 
zinc phosphate treatment process, said liquid composition comprising water,^at least 0.20 mol/L dissolved 



i ) 
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phosphoric acid, arjeast 0.20 mol/L dissolved nitriaacid, dissolved zinc cations, m chemically distinct 
species of cations other than zinc, and n chemically distinct species of anions other than anions derivable 
by ionization of phosphoric and nitric acids, each of m and n independently being zero or a positive 
integer, the concentration of zinc in moles per liter in said liquid composition satisfying both of the 
following mathematical conditions: 

m n 

{Zn} < 0.3 {H3PO4} + 0.5 {HNO3} - 0.5 EpQ + 0.5 EtyA,; and 

- - .. m n - ^ 

J{Zn} > 0.27 {H3PO4} + 0.45 {HNO3} - 0.45 Ep^j + 0.45 XaA, 

^ i=0 j=0 

in which : "{Zn}" 3 "{H 3 P0 4 }", and "{HN0 3 }" respectively represent the zinc, phosphoric acid, and nitric 
acid concentrations in mol/L; each of Co and A 0 is zero; each p 0 and qo is 1; if m is not zero for each 
positive integer j from 1 to m, Cj represents the concentration in mol/L of the yth distinct cation species 
other than zinc present in the bath and pj represents the cationic valence of said jth distinct cation species; 
and if n is not zero, for each positive integer j from 1 to /?, A 7 represents the concentration in mol/L of the 
y'th distinct anion species other than anions derivable by ionization of phosphoric or nitric acids present in 
the bath and qf represents the anionic valence of said yth distinct anion species, wherein {Zn}/{H 3 P0 4 } < 
0.91.- 

-15. (New) A liquid composition according to claim 14, additionally comprising 0.0005 to 1.0 mol/L 

t 

of at least one additive selected from the group consisting of nitrous acid, permanganic acid, 
peroxy sulfuric acid, hydrogen peroxide, chloric acid, perchloric acid, nitrobenzene sulfonic acid, 
hydroxylamine, starch/phosphoric acid esters, fluorine compounds, and salts of all the other materials 
previously recited in this group for which salts are known- 
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-16. (New) A process for forming a zinc phosphate conversion coating on a metal substrate without 
generating any sludge thereby, said process comprising operations of: 

(I) bringing said metal substrate into contact with a volume of a liquid composition 
according to claim 12, said volume of liquid composition also being in contact with a 
counter electrode that is distinct from said metal substrate; and 

(II) causing electric current to flow in a cathodizing direction through said metal substrate 
into said volume of liquid composition and through said counter electrode— 

—17. (New) A process according to claim 16, wherein: 

said volume of liquid composition is maintained during operation (II) at a temperature 
that is between 50 and 85°C; and 

in operation (II) there is a current density through said metal substrate that is between 0.5 
and 50 A/dm 2 .- 

— 18. (New) A process according to claim 16, wherein prior to operation (I), said metal substrate is 
brought into contact with a weakly basic aqueous colloidal solution that contains titanium oxide, titanium 
hydroxide, and zinc phosphate- 

-19. (New) A process for forming a zinc phosphate conversion coating on a metal substrate without 
generating any sludge thereby, said process comprising operations of: 

(I) bringing said metal substrate into contact with a volume of a liquid composition 
according to claim 14, said volume of liquid composition also being in contact with a 
counter electrode that is distinct from said metal substrate; and 

(II) causing electric current to flow in a cathodizing direction through said metal substrate 

into said volume of liquid composition and through said counter electrode. 

-20. (New) A process according to claim 19, wherein: 
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said volume of liquid composition is maintained during operation (II) at a temperature 
that is between 75 and 85°C; and 

in operation (II) there is a current density through said metal substrate that is between 
7.0 and 15 A/dm 2 .-- 

--21. (New) A process according to claim 19, wherein prior to operation (I), said metal substrate is 
brought into contact with a weakly basic aqueous colloidal solution that contains titanium oxide, titanium 
hydroxide, and zinc phosphate.-- 



